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(54) A method for recognizing at least one component, component recogniton device and 
machine comprising the same 



(57) The present invention relates to an improved 
method for recognizing a component and to improved 
recognition device. The inventive method for recogniz- 
ing at least one component corrprises the steps of: 

imaging the component while illuminating the com- 
ponent by Irradiating light; 

recognizing the component based on the resulting 
image; 

detecting the brightness of the light with which the 
component is irradiated; 

comparing the detected value with a target value, 
and 

controlling the volume of light emitted on the basis 
of the difference between the two values. The 
inventive component recognition device comprises: 

a movable head unit (5) having picking means 

(20) for picking at least one component; 

imaging means (22) for imaging the component 

picked-up by said picking means (20); 

illuminating means (23) for illuminating said 

component by irradiating light; 

image recognition means (32) for recognizing 

the image of the component; 

illumination light detecting means (30) fpr 

detecting the intensity of the light with which 

the component is irradiated, and 

control means for controlling the illuminating 

means by setting a target value for the light 

intensity and comparing a value detected by 

the illumination light detecting means (30) with 



the target value. 
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Description 

The present invention relates to a method for recog- 
nizing at least one component. The present invention 
furthermore relates to a component for recognition s 
device. Furthermore, the present invention relates to a 
mounting machine comprising a component recognition 
device, e.g.. for picking up electronic components and 
fixing the same on a printed circuit board. 

A mounting machine has been generally known In io 
which a head unit equipped with a nozzle member or 
nozzle members for component attraction picks up ICs 
and other components from a component feeder, trans- 
fers them to a printed circuit board positioned in a fixed 
position, and mounts them in a fixed position on the is 
printed circuit board. 

In this type of mounting machine, there is some 
degree of disparity in position when components are 
picked up by the nozzle or nozzles, making it necessary 
to correct the mounting positions of the components 20 
because of offset in the positions of the components 
when picked up. For this reason, the mounting machine 
of prior art is designed to recognize the component 
which has been picked up. detect offset in the position 
at which the component has been picked up in relation 25 
to the nozzle member, and, if the component Is irregu- 
lar, for example, is a component having leads, detect 
any irregularities such as bent leads. 

The device of prior art proposes, in this type of com- 
ponent recognition device, for Instance, positioning an 30 
imaging device consisting of a line sensor and other 
components, and an illumination device, on the base of 
a mounting machine, and moving the head unit over the 
Imaging device after the component has been picked 
up; and then, as the attracted component Is being radi- 3S 
ated by the illumination device with the amount of light 
required for recognition of the component, imaging is 
carried out. and component recognition is carried out 
based on the image read as a result. 

40 

-Problem to be Solved by the Invention 

Generally, in the component recognition device of 
prior art, an LED lamp is used as the illumination device, 
and in order to suppress fluctuation in the brightness of 46 
the lamp, a fixed-current circuit is used to supply con- 
stant current to the LED lanp. With this configuration, 
however, if the heat generated by the LED lamp after it 
lights causes changes in the temperature, the bright- 
ness also fluctuates sharply, due to the changes in the so 
temperature. These changes affect the cleanness and 
detail of the component image, and lower the image 
recognition ratio. 

In order to avoid fluctuation in brightness caused by 
temperature changes, the LED lamp can be left lighted ss 
at all times, even when image recognition Is not being 
carried out, so as to stabilize the temperature. In this 
case, however, It becornes necessary to consider other 



means of discharging the heat produced by the LED 
lamp in order to avoid overheating, leading to excessive 
power consumption. In addition, it is difficult to com- 
pletely suppress changes in the temperature caused by 
fluctuation in the external temperature and other factors, 
making it difficult to achieve fine adjustments of the 
brightness. 

In addition, the optimum brightness for image rec- 
ognition varies depending on the fype of attracted com- 
ponent, and ideally it would be possible to adjust the 
brightness of the light from the illumination source 
based on the type of attracted component, but this has 
been difficult using conventional methods. 

This invention was developed for the purpose of 
solving this problem, and is aimed at enabling appropri- 
ate adjustment of the brightness of the light emitted 
from the illumination device to irradiate the product. This 
would enable a mounting machine with a component 
recognition device capable of improved component rec- 
ognition precision. 

Means for Solving the Problem 

The problem underlying the present invention with 
respect to the method is solved by a method for recog- 
nizing at least one component as defined in claim 1. 
Preferred embodiments of the inventive method are 
defined in the dependent claims 2 to 5. The underlying 
problem with respect to the component recognition 
device is defined in claim 6. Preferred embodiments of 
the inventive component recognition device are defined 
in claims 7 to 13. 

Preferably, the component recognition device is 
equipped with a head unit having a nozzle member for 
attracting components, an imaging unit for imaging 
components picked up by the nozzle element, and an 
illumination device to irradiate the component with light 
when the component is being imaged. The device is 
preferably configured so as to carry out recognition of 
components picked up by a nozzle member based on 
an image of the component read by said imaging 
device, the intensity of the light with which said compo- 
nent is illuminated by said illuminating device is 
detected by an illumination light detecting device, with 
the intensity of said light being set as a target value, and 
said target value is then compared with the value 
detected by said illumination light detecting device, with 
a control device controlling the volume of light emitted 
by said illumination device in response to the deviation 
of the two values. 

Using this configuration, feedback control is imple- 
mented by said control device based on the detection 
data from the illumination light detecting device, with 
adjustment being carried out by said feedback control 
device so that the intensity of the light irradiating said 
component is consistent with the target value, and the 
appropriate Intensity Is maintained for the captured 
component image. 
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In the invention described herein, given that said 
Illumination device Is equipped with a light-emitting 
device consisting of an LED, and said control device is 
designed In such a way that It controls the conductive 
current in relation to said LED, the Intensity can be 
maintained at the appropriate intensity by controlling 
said conductive current in response to changes in inten- 
sity which may occur because of fluctuation in the tem- 
perature of the LED. 

Ideally, this Invention shall be configured such that 
the elements of said imaging device and said illumina- 
tion light detecting device are of approximately equiva- 
lent sensitivity. Based on this configuration, the intensity 
would be detected by said illumination light detecting 
device at the same sensitivity as that of the Imaging 
device and the intensity of the component image would 
be adjusted appropriately 

Furthermore, the invention described herein is con- 
figured such that said imaging device consists of a line 
sensor positioned within the movement path of said 
head unit, with imaging carried out as the head unit trav- 
els relative to the line sensor; at the same time, a travel 
speed detection device detects the speed at which the 
head unit is moving in relation to said line sensor, so 
that said target value can be adjusted by said setting 
device in response to said travel speed. 

Assuming the line sensor is used in this way. since 
images can be captured while the head unit is nrioving. 
the travel speed affects the image intensity, because the 
Intensity remains at the same level as the travel speed 
increases, resulting in darker images; if this is taken into 
consideration when the target value Is set, however, 
adjustment can be made to the appropriate component 
image intensity even when the travel speed Is not con- 
stant, such as when the travel speed is accelerating or 
decreasing. 

Said corrtrol device should be designed so as to 
include control such that the illumination device lights as 
the head unit approaches a fixed position in relation to 
said line sensor, and as the head unit passes the line 
sensor, the illumination unit is turned off, in order to con- 
serve power. In addition, the intensity should be 
adjusted to the appropriate level using feedback control. 

Said setting device should be designed in such a 
way that it sets said target value in response to the type 
of component picked up by said nozzle member, in 
order to provide the appropriate intensity for each Indi- 
vidual component. 

Furthermore, said illumination light detecting 
device should be provided outside of the path along 
which the light directed from the illumination device at 
said component travels, in order to enable detection of 
an intensity which Is nearly proportional to the intensity 
of the light with which the component is Irradiated. 

Alternatively, said illumination light detecting device 
may be provided in the vicinity of the nozzle in the head 
unit, thus enabling direct detection of the intensity of the 
light with which the component Is irradiated. 



[Brief Description of the Drawings] 
[Fig.l] 

This is a plane figure of the mounting machine 
5 showing an example of the component recognition 

device described in this invention. 
[Fig. 2] 

This is a front view of the same machine. 
[Fig- 3] 

10 This is an enlarged cross-section view indicating 
the imaging unit. 
[Fig. 4] 

This is a circuit configuration drawing of the compo- 
nent recognition device. 
15 [Fig. 5] 

This is a block drawing indicating the configuration 
of the illumination control block. 
[Fig. 6] 

This is a f lowchart showing the illumination control 
20 operation. " ' 

[Fig. 7] 

This is a graph showing the relationship between 
the travel speed of the head unit and th^ volume of 
light from the illumination device. 
25 [Fig. 8] 

This is a block diagram showing a different example 
of the configuration of the illumination control block. 
[Fig. 9] 

This is an enlarged cross-section view showing a 
30 different example of the layout of the photosensors 
in the imaging unit. 
[Fig. 10] 

This is an enlarged cross-section view showing yet 
another example of the layout of the photosensors. 
35 [Fig. 11] 

This is a plane figure showing a different example of 
a mounting machine in which this invention is 
applied. 
[Fig. 12] 

40 This is a front view of the same machine. 
[Fig. 13] 

This is a side view of the same machine. 
[Embodiment of the Invention] 

45 

An embodiment of this invention will be described 
with reference to the acconpanying drawings. 

Fig. 1 and Fig. 2 show the configuration of a mount- 
ing machine incorporating the component recognition 
50 device described in this invention. As shown in the fig- 
ures, on a bed 1 of the mounting machine is arranged a 
conveyor 2 for conv^ing substrates, on which a sub- 
strate 3 is conveyed and halted at a given position for 
mounting work. On both sides of the conveyor 2 are 
55 positioned component feeders 4, each provided with 
feeders, tor example, multiple rows of tape feeders 4a. 

Upwards of the base 1 is a head unit 5 for mounting 
components. This head unit 5 is movable over the 
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region from the component feeders 4 to the component 
mounting section where the substrate 3 is located, and 
in this embodiment, it is movable in the X direction (the 
direction parallel to the conveyor 2) as welt as in the Y 
direction (the direction perpendicular to the X axis in the 
horizontal plane). 

That is, on the bed 1 are arranged fixed rails 7 
extending in the Y direction and a ball screw shaft 8 
driven for rotation by a Y axis servo motor 9. and on the 
fixed rails 7 is positioned a head unit support member 
11 ; a nut 12 provided in the support member 1 1 is fitted 
on the ball screw shaft 8. On the support member 1 1 
are arranged a guide member 13 extending in the X 
direction and a ball screw shaft 14 driven by an X axis 
servo motor 15: the guide member 13 supports the 
head unit 5 to enable movement, and a nut (not shown) 
provided in the head unit 5 is fitted on the bail screw 
shaft 14. The support member 11 Is moved In the Y 
direction when the Y axis servo motor 9 operates, and 
the head unit 5 is moved in the X direction relative to the 
support member 11 when the X axis servo motor 15 
operates. 

The Y axis seryo motor 9 and X axis servo motor 1 5 
are provided with rotary encoders 10 and 16, respec- 
tive, for detecting the movement position of the head 
units. 

The head unit 5 Is equipped with a nozzle member 
20 for picking up tip components. As shown in Fig. 2. 
there are eight nozzle members 20 aligned in the X axis 
direction in this implementation configuration. These 
nozzle members 20 are capable of moving in the per- 
pendicular direction in relation to the frame of the head 
unit 5, as well as rotating around the nozzle center axis, 
and are driven by a perpendicular drive mechanism and 
rotation drive mechanism located beyond the borders of 
the figure. This perpendicular drive mechanism is 
equipped with an overall perpendicular drive servo 
motor capable of driving, for example, all of the nozzle 
members 20 simultaneously, as well as a constant 
number (eight) of air cylinders capable of driving each 
individual nozzle member 20 for a fixed stroke length In 
the perpendicular direction, and is configured such that 
the perpendicular drive servo motor and the eight air 
cylinders can be used in corrtoination to raise and lower 
the individual nozzle members 20 between a fixed 
ascent position and a fixed descent position. The rota- 
tion drive mechanism consists of a single servo motor 
for rotation and transfer mechanisms which convey the 
rotation of the servo motor to each of the Individual noz- 
zle members 20. 

On the sides of the component feeders 4 are 
arranged Imaging units 21 which are designed to recog- 
nize components picked up by the various nozzle mem- 
bers 20 of the head unit 5. 

The imaging unit 21 is, as shown in Fig. 3. equipped 
with a camera 22 (Imaging device) designed to capture 
images of components (attracted components) picked 
up by the nozzle member 20. as well as an illumination 



unit 23 (illumination device) positioned above the cam- 
era 22, which irradiates the component with light as it is 
picked up. The camera 22 consists of a device such as, 
for example, a line sensor. This line sensor is equipped 
5 with CCD solid-state imaging elements lined up in the 
direction (Y direction) which intersects the direction in 
which the nozzle members 20 are positioned, and form 
one-dlmenslonal conponent Irnages through a slit sec- 
tion. 

10 When mounting is carried out. after the compo- 
nents have been picked up by the nozzle members 20 of 
the head unit 5. the head unit 5 moves in the direction 
(sub-scanning direction: X direction) which Intersects 
the direction of the array in which the line sensor ele- 

15 ments are aligned (main scanning direction: Y direc- 
tion), and the image in the main scanning direction of 
the component which has been picked up by the nozzle 
members 20 provides specific video signals read 
sequentially in the sub-scanning direction and output by 

20 the camera 22. " " 

The illumination section 23 is equipped with a light- 
emitting component such as an LED, and in the embod- 
iment shown In Fig. 3, Is positioned at one side of the 
space provided for image input to the camera 22; in 

25 addition to directing the light from numerous LEDs 24a 
located on the vertically positioned LED board 24 
towards the attracted component, it also possesses a 
half-mirror 25 which Is Interposed within the Image input 
space in order to conduct the light from the attracted 

30 component towards the camera 22, and prisms 27 
which direct the light from numerous LEDs 26a located 
on the horizontally positioned LED boards 26, located 
on both sides of the image input space, above the half- 
mirror 25, towards the attracted component. A cooling 

35 fan 28 is incorporated in the illumination device 23, and 
the illumination device 23 and the camera 22 are both 
attached to the fixed frame 29 of the mounting machine 
base. 

The imaging unit 21 also contains a photosensor 30 

40 (illumination light detecting device) which detects the 
intensity of the light with which the attracted component 
Is Irradiated. This sensor 30 consists of a photodlode 
with approximately the same characteristics as the 
camera 22, and is positioned in the vicinity of the illumi- 

45 nation device 23 where the LEDs are located and is also 
outside of the path of the light directed towards the 
attracted component, and at the side of the LED board 
26 In this Implementation configuration. 

On the base 1 of the mounting machine, near the 

60 imaging unit 21. there is a head detection sensor 31 
(shown In Fig. 4) which detects the approach of the 
head unit 5 to the imaging unit 21 , and when a compo- 
nent Is recognized, the time at which reading of the 
component image by the line sensor 24 begins is calcu- 

55 lated by the head unit 5 being detected by the head 
detection sensor 31 . 

The overall configuration of the mounting machine 
described in the foregoing embodiment is omitted here, 
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but the mounting machine is equipped with a control 
unit configured of a microcomputer, with the X axis and 
Y axis servo motors 9 and 15. the perpendicular drive 
mechanism and rotational drive mechanism for the 
pickup nozzle members 20 of the head unit 5, the cam- 5 
era 22 of the imaging unit 21, the illumination unit 23 
and other devices electrically connected to this control 
unit and being controlled as a single unit. 

This control unit, as shown in Fig. 4, includes an 
image recognition unit 32, a clock signal generating 10 
device 33. a start signal generating device 34, a single- 
component completed signal generating device 35, an 
all-components completed signal generating device 36, 
and an illumination control block 37 (control device). 

The clock signal generating device 33 is corrf igured is 
of a divider counter 40, a comparator 41 , a divider reg- 
ister 42. and Nos. 1 and 2 gate circuits 43 and 44. Clock 
signals are generated and output by dividing pulse 
string signals output from the position detection device 
16. 20 

Specifically, the number of pulses of the pulse 
string signal output from the position detection device 
1 6 is counted by the divider counter 40 and is compared 
by the comparator 41 to a count number N specified in 
advance In the divider register 42. When the number of 25 
pulses reaches the count number N, the signal for one 
pulse IS output from the comparator 41 . 

In other words, a relative correspondence is estab- 
lished between the head unit .5 and the camera 22 con- 
sisting of the line sensor, and the X axis servo motor 1 5 30 
drives the head unit 5 to move it in relation to the cam- 
era 22, so that as the head unit 5 is moving in the X axis 
direction, the pulse string signal output from the position 
detection device 16 is divided by the count N to gener- 
ate a clock signal. 35 

The generated clock signal output from the compa- 
rator 41 to the No. 1 and No. 2 gate circuits 43 and 44. 
The detection signal output from the head detection 
sensor 31 is Input to the No. 1 gate circuit 43, which 
causes the clock signal to be output from the No. 1 gate 40 
circuit 43 to the start signal generating device 34. The 
reading start signal output from the start signal generat- 
ing device 34 (to be described later), is input to the No. 
2 gate circuit 44, which causes the clock signal from the 
No. 2 gate circuit 44 to be output to the imaging unit 21 45 
and the single-component completed signal generating 
device 35. 

The start signal generating device 34 is configured 
of a read start counter 46, a comparator 47 and a read 
start register 48; the clock signal output from the No. 1 so 
gate circuit 43 is counted at the read start counter 46, 
and in the comparator 47, is compared to a number of 
counts specified in advance in the read start register 48. 
The number of counts specified in advance is specified 
in such a way that it corresponds to the distance ss 
traveled by the head unit 5 between being detected by 
the head detection sensor 31 and arriving in front of the 
Imaging unit 21 . When the specif led number of counts is 



reached, a read start signal is output from the compara- 
tor 47 to the No. 2 gate circuit 44. When the read start 
signal is output to the No. 2 gate circuit 44, output of the 
clock signal to the imaging unit 21 begins, as described 
previously, and this initiates reading of the component 
image by the camera 22, at a timing synchronized to the 
clock signals. 

The single-component completed signal generating 
device 35 is configured of a lihe number counter 49. a 
comparator 50 and a line number register 51 . The clock 
signals output from the No. 2 gate circuit 44 are counted 
by the line number counter 49, and are compared by the 
line number register 51 to a number of counts specified 
in advance. When the number of clock signals reaches 
the specified number of counts, a single-component 
completed signal is output from the comparator 50 to an 
all-components completed signal generating device 36 
and an illumination control block 37. which indicates 
that reading of the component image for a single com- 
ponent by the camera 22"has been concluded. 

The number of counts specified in the line number 
register 51 is based on the type of the target component 
being recognized and on other factors, and is set as a 
value which enables a single conponent image to be 
read. 

The all-components completed signal generating 
device 36 is configured of a component number counter 
52. a comparator 53 and a component number register 
54. When the single-component completed signal gen- 
erating device 34 outputs single-component completed 
signals, the signals are counted by the component 
number counter 52, and in the comparator, are com- 
pared to a number of counts specified in advance in the 
component number register 54. When the number of 
signals reaches the specified number, all-components 
completed signals are output from the comparator 53 to 
the image recognition unit 32 and the illumination con- 
trot block 37; in other words, a signal Is output indicating 
that component image reading of all components by the 
camera 22 should be stopped. 

The image recognition unit 32 writes the image 
data read by the camera 22 in synchronization with the 
clock signals to the image memory, and the component 
is recognized by means of the specified image process- 
ing being carried out on the image data. 

The illumination control block 37 inputs pulse string 
signals output from the position detecting device 16, 
detection signals from the head detecting sensor 31 . 
detection signals from the photosensor 30 provided in 
the imaging unit 21 , single-component completed sig- 
nals, all-components completed signals, and other sig- 
nals. Based on these signals, signals which control the 
volume of light are then output in relation to the illumina- 
tion unit 23 of the imaging unit 21 . 

Describing the specific configuration of the illumina- 
tion control block 37 as shown in Fig. 5, the Illumination 
control block 37 has a feedback control ^tem compris- 
ing an intensity detecting circuit 61 , a comparison circuit 
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62. an error Integration circuit 63 and an illumination 
drive circuit 64. This feedback control system is 
designed to control the volume of light of the illumination 
unit 23 so that the intensity of the light detected by the 
photosensor 30 is adjusted to the target value. In other 
words, the degree of brightness of the light with which 
the attracted component is irradiated by the illumination 
unit 22. based on the detecting signals from the photo- 
sensor 30. is detected by the intensity detecting circuit 
61 , and the intensity signal Is input to the comparison 
circuit 62 along with an intensity reference signal which 
correlates to the target value. 

An error signal indicating the error (deviation) 
between the intensity reference signal and the Intensity 
signal is output from the comparison circuit 62. and the 
error integration circuit 63 supplies a current instruction 
signal to the illumination drive circuit 64 in response to 
the value resulting from integration of the error signals. 
Illumination on and off instructions from an external 
CPU. Including Illumination control block 37, are also 
supplied to the illumination drive circuit 64. 

When there is an Illumination On instruction, the 
Illumination drive circuit 64 outputs the drive output (cur- 
rent control signal) resulting from the current Instruction 
signal to the illumination device 23 of the imaging unit 
21 , and when there is an Illumination Off instruction, the 
drive output for the illumlnatiori to be turned off is termi- 
nated. 

The intensity reference signal, In this implementa- 
tion configuration, Is set based on the intensity instruc- 
tion corresponding to the component, and on the travel 
speed of the head unit 5. In other words, because the 
optimum Image brightness varies for each Individual 
component, intensity instructions based on the attracted 
components are determined by a CPU (not shown), 
based on component data stored in the memory in 
advance. Furthermore, because the travel speed of the 
head unit 5 affects the image brightness, travel speed 
pulses (pulse string signals from the position detecting 
device 16) are converted to voltage in the F/V converter 
65 (travel speed detecting device) to detect the travel 
speed. This travel speed and the intensity instruction 
are then multiplied In the multiplier unit 66 and an inten- 
sity reference signal is supplied. Consequently, as 
shown In Fig. 7, the intensity reference signal changes 
in accordance with the degree of illumination of the illu- 
mination device 23. proportional to the travel speed of 
the head unit 5. 

Fig. 6 shows the flow of operation based on an 
external CPU or other instruction sources included In 
the illumination control block 37. When this operation 
flow is Initiated, a decision is first made as to whether or 
not illumination Is to be turned on, based on the signals 
from the head detecting sensor 31 (step SI). Next, 
when the head detecting sensor 31 detects the 
approach of the head unit 5 to a fixed position in relation 
to the Imaging unit 21 , a decision Is made to turn on the 
illumination, and at the same time that an Intensity 



instruction is output in response to the attracted compo- 
nent, an Illumination On signal is output, which initiates 
feedback control of the brightness of the illumination 
device 23 based on the feedback control system shown 

5 in Fig. 5 (steps S2 and S3). 

Next, a decision is made as to whether the illumina- 
tion is to be turned off or on, based on signals such as 
the all-components completed signal (step S4). and 
then a decision is made as to whether the illumination is 

10 to be turned off once recognition of alt of the compo- 
nents picked up by the various nozzle members 20 of 
the head unit 5 has been completed, and the Illumina- 
tion Off signal is output (step S5). 

The movements of the component recognition 

15 device configured as described above will now be 
explained in conjunction with me mounting operation of 
the mounting machine. 

In the mounting machine, when mounting operation 
begins, the head unit 5 is moved to the component 

20 feeder unit 4, and components are picked up by the var- 
ious nozzle members 20. When the component pickup 
has been conpleted. the head unit 5 moves over the 
Imaging unit 21. Next, If the camera 22 of the Imaging 
unit 21 consists of a line sensor, as shown in this imple- 

25 mentation configuration, the head unit 5 moves in rela- 
tion to the camera 22. in order for component 
recognition to be carried out. Specifically, the head unit 
5 is moved along the X axis direction from one end to 
the other, following a travel path In relation to the imag- 

30 Ingunit21. 

When movement begins in order to initiate compo- 
nent recognition, and the head unit 5 Is detected by the 
head detecting sensor 31 . an Illumination On signal is 
supplied to the illumination drive circuit 64, which in turn 

35 supplies conductivity to the illumination device 22 and 
turns on the illumination. Courrting of clock signals out- 
put from the clock signal generating device 33 begins, 
and when the number of signals reaches the specified 
number, a component image reading start signal is out- 

40 put from the start signal generating device 34, and read- 
ing of the component image is begun by the camera 22. 

Next, at a timing synchronized to the clock signals, 
the image In the main scanning direction of the attracted 
component is read, followed by that in the sub-scanning 

45 direction, and the image data is stored in the memory of 
the image recognition dev^lce 32. At the same time, 
when image reading for one component has been com- 
pleted, a single-component completed signal is output 
from the single-component completed signal generating 

50 device 35. and image reading of the next component 
begins in the same way This process is repeated until 
component Images have been read sequentially for all 
of the components. 

In this way, the head unit 5 continues to move and 

55 images of the attracted components are read by the 
camera 22. During this time. In the illumination control 
block 37, feedback control based on a comparison of 
Intensity signals taken from the signals coming from the 
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photosensor 30 and intensity reference signals is used 
to control supply current in relation to the illumination 
device 23 In order to maintain intensity signals that are 
consistent with the intensity reference signals. As a 
result the volume of light output from the illumination 5 
device 23 Is controlled to eliminate fluctuation caused 
by changes in the temperatures of LED24a and LED26a 
In the illumination device 23, and the brightness of 
images read by the camera 22 is adjusted to the appro- 
priate level. This results in heightened precision in com- w 
ponent recognition. 

In particular, if the photosensor 30 is configured of 
photodiodes having approximately the same character- 
istics as the camera 22. brightness can be effectively 
controlled in terms of temperature changes and other is 
factors. That is, with an ordinary LED lamp. If the tem- 
perature fluctuates, the brightness changes, and there 
Is a tendency for the emitted wavelength to change as 
well. Because the sensitivity of the camera 22 varies 
depending on the wavelength, there is a possibility of 20 
the brightness of the screen of the camera 22 changing 
in response to changes in the emitted wavelength, even 
though the light volume of the LED lamp is the same. 
However, if control is initiated using a photosensor 30 
with the same type of elements as the camera 22, 25 
changes in sensitivity accompanying changes In wave- 
length are similar to those of the camera 22, and the 
brightness of Images read by the camera 22 can be 
controlled to the appropriate brightness. 

Using illumination control as described above, if so 
intensity instructions are supplied in response to the 
type of attracted component, the optimum image bright- 
ness for the component can be obtained, and compo- 
nent image recognition remains stable and precise over 
continuous acquisition of images of various types of 35 
components. 

Furthermore, with this implementation configura- 
tion, as shown in Figs. 5 and 7, because illumination ref- 
erence signals are specified in such a way as to change 
the degree of illumination of the illumination device 23 in 40 
response to the travel speed of the head unit 5. the illu- 
mination of images captured by the camera 22 can be 
adjusted to the appropriate brightness, even if the travel 
speed of the head unit 5 changes. Consequently, there 
Is no need to maintain the movement of the head unit 5 45 
at a constant speed, and Images can be captured and 
recognized at the appropriate brightness even while the 
head unit 5 is accelerating or decelerating. 

As a result, the conventional necessity for approach 
operation to maintain the head unit at a constant speed so 
has been eliminated, and the space required for 
approach movement can be reduced, enabling a higher 
degree of freedom in the installation location of the line 
sensor, and effectively reducing the amount of space 
needed for the mounting machine. In addition, mounting ss 
time can be reduced by the amount of time previously 
required for approach operation, thus boosting mount- 
ing efficiency. 



Furthermore, as described above, control is Initi- 
ated to maintain the appropriate brightness despite fluc- 
tuations in the temperatures of LED24a and LED26a In 
the illumination device 23. eliminating the conventional 
necessity to keep the LEDs in the illumination device at 
a constant temperature. In this implementation configu- 
ration, the Illumination device 23 lights immediately 
before the head unit 5 approaches the imaging unit 21 
and component recognition begins, and the illumination 
device 23 goes off when recognition of all of the compo- 
nents has been completed, which enables power con- 
sumption to be reduced significantly in comparison with 
conventional methods In which illumination remained on 
at all times. 

TTie specific configuration of the devices in this 
mounting machine may be changed In various ways. 

For instance, In the implementation configuration 
described above, the camera 22 is configured of a line 
sensor, but an area sensor configuration may also be 
used. Also, in the complbnent recognition operation, the 
attracted component on each nozzle member 20 is 
stopped above the camera consisting of an area sensor 
for imaging, so that the head unit 5 can be moved at 
Intermittent intervals. In this case, the control initiated by 
the illumination control block 37 regarding the travel 
speed of the head unit 5 is no longer necessary, so the 
configuration of the control system can be changed 
from that shown in Fig. 5 to that shown In Fig. 8. in 
which the F/V converter 65 and the multiplier unit 66 
have been eliminated, and intensity instructions can be 
Input directly to the comparison circuit 62. 

Furthermore, as an illumination light detecting 
device, in the implementation configuration described 
above, the photosensor 30 is positioned at the end of 
the side of the LED board 26. However, as shown in Fig. 
9, part of the light reflected from LED24a on the LED 
board 24 by the half-minor 25 is reflected upwards (in 
the direction in which the attracted component must be 
irradiated), and the remaining light passes through and 
is used, with the half-minor being narrowed and the 
photosensor 30 being positioned diagonal to the LED 
board 24. 

Another possibility is shown in Fig. 10. where pho- 
tosensors 30 can be positioned in the vicinity of the noz- 
zle members 20 of the head unit 5. In this configuration, 
the light with which the attracted components on the 
nozzle members 20 are irradiated is detected directly, 
which offers a higher degree of detection precision. 
However, the same number of photosensors must be 
provided as nozzle members 20, so that using an imag- 
ing unit 21 as shown in Fig. 3 or Fig. 9 proves advanta- 
geous in that fewer parts are required. 

Another possibility is a corrfiguration in which an 
area of constant intensity exists in a background area 
when imaging of attracted components is carried out by 
the camera 22, and the brightness of that section of the 
screen is detected in order to use the camera 22 to con- 
figure an illumination light detecting device. 
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The component recognition device using this inven- 
tion may also be configured, for example, as shown in 
Figs. 11 to 13. In the mounting machines shown in 
these figures, the head moves along a linear path in the 
X direction^ while a work station which maintains the 
substrate may move in the Y axis direction. In the exam- 
ples shown In these figures, there are two head units 
105A and 1 05B provided, along with workstations 1 10A 
and 1 1 0B provided at two locations. 

To describe the above in specific terms, there is a 
transport line L consisting of a conveyor 102 which 
transports a substrates 103 on a base 101. and at the 
same time, upwards of this transport line U a supporting 
member 106 is installed extending in the X axis direc- 
tion. On this supporting member 106 are located a fixed 
rail 104 which extends in the X axis direction and a ball 
screw shaft 108 for which rotation drive is supplied by 
an X axis servo motor 107, with a head unit 105A 
installed on the fixed rail 104 such that it moves freely A 
nut (not shewn) on the head unit 105A is fitted on the 
ball screw shaft 108. The operation of the X axis servo 
motor 107 causes the ball screw shaft 108 to rotate, 
allowing the head unit 105A to move in the X axis direc- 
tion. The above explanation pertains to the drive system 
of the head unit 105A, but the drive system of the other 
head unit 1058 Is also configured in the same way 

Work stations 1 10A and 1 108 are installed In point 
symmetry positions in relation to the transport line L, on 
the outside of the supporting member 106, and sub- 
strate holding devices 111 A and 1118 are provided 
which hold the substrate 103 in the respective worksta- 
tions 11 OA and 1108. 

A fixed rail 112 extending in the Y axis direction on 
the base 101 and a bail screw shaft 114 which drives 
the rotation of the Y axis servo motor 113 are installed 
at locations in point symmetry to the work stations, with 
the work stations 110A and 1108 movable along the 
fixed rail 112 and, at the same time, nuts (not shown) 
provided on the work stations 1 1 0A and 1 1 0B are fitted 
on the ball screw shaft 114. The operation of the Y axis 
servo motor 113 turns the ball screw shaft 1 1 4, which in 
turn moves the work stations 11 OA and 1108 in their 
respective Y axis directions. 

Furthermore, a transfer unit 115 is locate along 
the transfer line L, between the transfer line L and the 
work stations 11 OA and 11 OA, in order to transfer the 
substrate 103. Component feeders 116A, 1168, 117A, 
and 1 1 78 are located on both sides of the work stations 
IIOAandHOB. 

In this type of mounting machine configuration, 
between the work stations 1 1 0A and 1 1 08 and the com- 
ponent feeders 116A and 117A, at positions corre- 
sponding to locations partway along the travel path of 
the head units 105A and 1058, there is an imaging unit 
21. The configuration of the imaging unit 21 and that of 
the component recognition device, including the imag- 
ing unit 21, are the same as the implementation config- 
uration described previously. 



With this mounting machine, after the head units 
105A and 1058 have picked up the components at the 
component feeders, the head units move in the X axis 
direction, and as they pass the imaging unit 21 located 

5 partway along the travel path, component recognition is 
carried out. Following component recognition, the head 
units 105A and 1058 continue moving until they reach 
the work stations 110A and 11 OB. In addition, the 
mounting position is adjusted by adjusting the positions 

10 of the head units 1 05A and 1058 in the X axis direction 
and the positions of the work stations 1 1 0A and 1 1 08 in 
the Y axis directions, so that the components can be 
mounted on the substrate 103. 

15 [Effect of the Invention] 

As described in the foregoing, this invention is 
designed to irradiate the component picked up by the 
nozzle member with light by means of an illumination 

20 device while imaging the attracted component by 
means of an imaging device, and recognizing the com- 
ponent based on the resulting image. In a mounting 
machine with this type of component recognition device, 
the brightness of the light with which the component is 

25 irradiated by the illumination device is detected, and the 
detected value is compared with a target value, with the 
volume of light emitted from the illumination device 
being controlled based on the deviation between the 
two values. As a result, feedback control is used to 

30 adjust the brighness of the light used to irradiate the 
attracted component with a high degree of precision, 
and to maintain the brightness of the component image 
at the appropriate level. Consequently the accuracy of 
component recognition can be significantly improved. 

35 With this invention, if the configuration is such that 
the elements of the imaging device and the illumination 
light detecting device have approximately equivalent 
sensitivity characteristics; detection can be carried out 
with the illumination light detecting device at the same 

40 sensitivity as the imaging device, even if the wavelength 
of the light from the illumination device changes, and 
the brightness of the component image can be adjusted 
to the appropriate level. 

Furthermore, if the imaging device consists of a line 

45 sensor, and imaging is carried out while the head unit 
moves in a relative correspondence in relation to the 
line sensor, the navel speed of the head unit in relation 
to the line sensor is detected, and if the target value is 
adjusted based on this travel speed, the brightness of 

50 the component image can be adjusted appropriately 
even if the travel speed is outside the fixed range, when 
the head unit is accelerating or decelerating. 

[Explanation of the Symbols] 

55 

3: Substrate 
5: Head unit 
15: X axis servo motor 
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1 6: Position sensing device 
20: Nozzle member 
21 : Imaging unit 
22: Camera 

23: Illumination unit s 

24a, 26a: LEDs 

30: Photosensor 

31 : Head detecting sensor 

37: Illumination control block 

10 

Claims 

1. A method for recognizing at least one conrponent 
corrprising the steps of: 

16 

imaging the component while illuminating the 
conponent by irradiating light; 
recognizing the component based on the 
resulting image; 

detecting the brightness of the light with which 20 
the component is irradiated; 
conparing the detected value with a target 
value, and 

controlling the volume of light emitted on the 
basis of the difference between the two values. 25 

2. Method as defined In claim 1, characterized in 
that the light is irradiated by at least one LED and 
that the volume of the light emitted Is controlled by 
controlling the current supply to said LED. 30 

3. Method as defined in claim 1 or 2. characterized in 
that the target value is adjusted in response to a 
travel speed of said component relative to a device 

for illuminating and a device for imaging the compo- 35 
nent. 

4. Method as defined in any of the claims 1 to 3. char- 
acterized in that the components are only illumi- 
nated during imaging of same. 4o 

5. Method as defined in any of the preceding claims, 
characterized in tiiat the target value is set in 
response to the type of component to be recog- 
nized. 45 

6. A component recognition device comprising: 

a movable head unit (5) having picking means 

(20) for picking at least one component; so 

imaging means (22) for imaging the component 

picked-up by said picking means (20); 

illuminating means (23) for illuminating said 

component by irradiating light; 

image recognition means (32) for recognizing ss 

the Image of the component; 

Illumination light detecting means (30) Ibr 

detecting the intensity of the light with which 
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the component is irradiated, and 
control means for controlling the illuminating 
means by setting a target value for the light 
intensity and comparing a value detected by 
the illumination light detecting means (30) with 
the target value. 

7. Component recognition device as defined in claim 
6, characterized in that said picking means is a 
nozzle member (20). 

8- Component recognition device as defined in claims 
6 or 7. characterized in that said illuminating 
means (23) comprises a light emitting device com- 
prising at least one LED. 

9. Component recognition device as defined in any of 
the claims 6 to 8, characterized in that said imag- 
ing means (22) and said illumination light detecting 
means (30) employ elements having approximately 
equivalent sensivity. 

10. Component recognition device as defined in any of 
the claims 6 to 9, characterized in that it further 
comprises means for adjusting the target value in 
response to the travel speed of the head unit (5). 

11. Component recognition device as defined In any of 
the claims 6 to 10, characterized in that a head 
detection sensor (31) for detecting the approach of 
said head unit (5) to said imaging means (22) is 
arranged near said imaging means (22) and that 
the component recognition device further com- 
prises means of control for illuminating the illumi- 
nating means (23) as the head unit (5) approaches 
a fixed position near the imaging means (22) and 
turning off the illuminating means (23) after the 
head unit (5) has passed the imaging means (22). 

12. Component recognition device as defined in any of 
the claims 6 to 1 1, characterized in that said illu- 
mination light detecting means (30) is positioned in 
the vicinity of said illuminating means (23) and out- 
side of the path of the light directed from the illumi- 
nating means (23) to said component. 

13. Component recognition device as defined in any of 
the claims 6 to 11 , characterized in that said illu- 
mination light detecting means (30) is positioned In 
the head unit (5). 

14. A mounting machine comprising a component rec- 
ognition device as defined in any of the claims 6 to 
13, 
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